The quasiparticle excitation is one of the most fundamental and ubiquitous physical observables in cuprate superconductors, carrying information about the bosonic glue forming electron pairs. Here the autocorrelation of the quasiparticle excitation spectral intensities in cuprate superconductors and its connection with the quasiparticle scattering interference are investigated based on the framework of the kinetic-energy driven superconducting mechanism by taking into account the pseudogap effect. It is shown that the octet scattering model of the quasiparticle scattering processes with the scattering wave vectors q i connecting the hot spots on the constant energy contours is intrinsically related to the emergence of the highly anisotropic momentum-dependence of the pseudogap. Concomitantly, the sharp peaks in the autocorrelation of the quasiparticle excitation spectral intensities with the wave vectors qi are directly correlated to the regions of the highest joint density of states. Moreover, the momentum-space structure of the autocorrelation patterns of the quasiparticle excitation spectral intensities is well consistent with the momentum-space structure of the quasiparticle scattering interference patterns observed from Fourier-transform scanning tunneling spectroscopy experiments. The theory therefore confirms an intimate connection between the angle-resolved photoemission spectroscopy autocorrelation and quasiparticle scattering interference in cuprate superconductors.
The quasiparticle excitation is one of the most fundamental and ubiquitous physical observables in cuprate superconductors, carrying information about the bosonic glue forming electron pairs. Here the autocorrelation of the quasiparticle excitation spectral intensities in cuprate superconductors and its connection with the quasiparticle scattering interference are investigated based on the framework of the kinetic-energy driven superconducting mechanism by taking into account the pseudogap effect. It is shown that the octet scattering model of the quasiparticle scattering processes with the scattering wave vectors q i connecting the hot spots on the constant energy contours is intrinsically related to the emergence of the highly anisotropic momentum-dependence of the pseudogap. Concomitantly, the sharp peaks in the autocorrelation of the quasiparticle excitation spectral intensities with the wave vectors qi are directly correlated to the regions of the highest joint density of states. Moreover, the momentum-space structure of the autocorrelation patterns of the quasiparticle excitation spectral intensities is well consistent with the momentum-space structure of the quasiparticle scattering interference patterns observed from Fourier-transform scanning tunneling spectroscopy experiments. The theory therefore confirms an intimate connection between the angle-resolved photoemission spectroscopy autocorrelation and quasiparticle scattering interference in cuprate superconductors. 
I. INTRODUCTION
The nature of the quasiparticle excitations in cuprate superconductors is of great interest in the past three decades [1] [2] [3] [4] [5] [6] . This follows an experimental fact that the parent compound of cuprate superconductors is a strongly correlated Mott insulator, which is realized by the localization of an electron at each copper atom of the copper-oxide planes in real-space 7, 8 . However, when a small fraction of these electrons are removed from the copper-oxide planes, a process so-called charge-carrier doping, the electronic correlations are altered sufficiently to produce superconductivity, which is characterized by the delocalization of the electron pairs [1] [2] [3] [4] [5] [6] [7] [8] . This remarkable evolution from the localized real-space state of the Mott insulator to the delocalized momentum-space electron pairs of the superconductor therefore leads to a rich phenomenology in cuprate superconductors [9] [10] [11] [12] [13] . In particular, since the notable properties of the electronic state are intimately connected to the particular characteristics of the low-energy quasiparticle excitations [1] [2] [3] [4] [5] [6] , the understanding of the nature of the quasiparticle excitations in cuprate superconductors is thought to be key to the understanding of how a strongly correlated Mott insulator with the localized electronic state becomes a superconductor with the delocalized electron pairing-state.
Experimentally, angle-resolved photoemission spectroscopy (ARPES), which probes the energy and momen- † E-mail address: spfeng@bnu.edu.cn tum of electrons simultaneously, is a direct tool in the measurement of the momentum-space electronic structure of the system [1] [2] [3] [4] . In particular, the ARPES experimental measurements have obtained rather detailed information of the quasiparticle excitations of cuprate superconductors in the pseudogap phase [1] [2] [3] [4] [14] [15] [16] [17] [18] , where one of the most definite characteristics is the electron Fermi surface (EFS) reconstruction [14] [15] [16] [17] [18] , i.e., although the quasiparticle excitations of cuprate superconductors in the SC-state are well defined at all momenta along EFS, the weight of the quasiparticle excitation spectrum around the antinodal regime is gapped out by the pseudogap, and then EFS is broken up into the disconnected Fermi pockets located around the nodal regime. The Fermi pocket is consisted by the Fermi arc and back side of Fermi pocket. However, the highest intensity points are located at the tips of the Fermi arcs [19] [20] [21] [22] [23] , and then these tips of the Fermi arcs connected by the scattering wave vector q i contribute effectively to the quasiparticle scattering processes 11, 19, 22, 23 , which lead to the unconventional electronic state properties in cuprate superconductors. Moreover, this pseudogap also induces a dramatic change of the quasiparticle excitation spectral line-shape, where a sharp peak develops at the lowest binding energy corresponding to the superconducting (SC) gap, and is followed by a dip and then a hump in the higher energies, giving rise to a striking peak-diphump (PDH) structure in the quasiparticle excitation spectrum [24] [25] [26] . On the other hand, scanning tunneling spectroscopy (STS) is a direct tool in the detection of the real-space inhomogeneous electronic structure of the system 5, 6 . In particular, this STS measurement tech-nique has been also used to infer the momentum-space behavior of the quasiparticle excitations of cuprate superconductors in the pseudogap phase from the Fourier transform (FT) of the position-and energy-dependent local density of states (LDOS) ρ(r, ω), therefore both realspace and momentum-space modulations for LDOS in the pseudogap phase are explored simultaneously 5, 6, [27] [28] [29] [30] [31] [32] [33] . The typical feature observed by the FT-STS LDOS ρ(q, ω) is dominated by the sharp peaks at the welldefined wave vectors q i obeying the octet model 5, 6, [27] [28] [29] [30] [31] [32] [33] , since the quasiparticle dispersion has closed constantenergy Fermi pockets around nodal regime. The quasiparticle scattering interference (QSI) manifests itself as a spatial modulation of ρ(r, ω) with these well-defined wave vector q i , appearing in the FT-STS LDOS ρ(q, ω). Although the STS experiments also indicated that the intensity of some of the QSI peaks in cuprate superconductors vanishes beyond the antiferromagnetic (AF) zone boundary, it has been shown this extinction of QSI without implying the loss of the quasiparticle excitations beyond the AF zone boundary 33 . Furthermore, the experimental observations from the ARPES measurements have shown that the sharp peaks of the ARPES autocorrelation are directly correlated with the wave vectors q i that connect the tips of the Fermi arcs 19 , and are well consistent with these observed from the FT-STS experiments [27] [28] [29] [30] [31] [32] [33] . In this case, a natural question is why there is a direct connection between the sharp peaks of the ARPES autocorrelation detected in the ARPES measurements and the QSI peaks observed from the FT-STS experiments?
Theoretically, the quasiparticle excitation spectrum of cuprate superconductors in the pseudogap phase and the unusual behavior of QSI have been studied extensively [1] [2] [3] [4] [5] [6] . In particular, it has been shown that the sharp peak observed in the quasiparticle scattering rate of cuprate superconductors is directly responsible for the remarkable PDH structure in the quasiparticle excitation spectrum 34 . On the other hand, the qualitative behaviors of QSI in cuprate superconductors have been discussed based on the phenomenological octet model by considering the effect of impurity scattering 6, [35] [36] [37] [38] , where it has been shown that a single or few impurities in a homogeneous d-wave SC-state leads to a result that is in qualitative agreement with the FT-STS experimental data [27] [28] [29] [30] [31] [32] [33] . However, to the best of our knowledge, the ARPES autocorrelation in the pseudogap phase of cuprate superconductors and its connection with QSI have not been discussed starting from a microscopic SC theory, and no explicit calculations of the energy dependence of the ARPES autocorrelation has been made so far. In this paper, we study this issue by taking into account the pseudogap effect. Within the framework of the kineticenergy-driven SC mechanism 39-41 , we evaluate explicitly the autocorrelation function of the quasiparticle excitation spectral intensities in cuprate superconductors in terms of the electron spectral function, and reproduce the main experimental results of the ARPES autocorrelation of cuprate superconductors 19 . In particular, our results show that the highly anisotropic momentum-dependence of the pseudogap gaps out the quasiparticle excitation spectral weight on the constant energy contours around the antinodal region, leaving behind the quasiparticle excitation spectral weight located at the disconnected segments around the nodal region only to form the Fermi pockets, where the highest intensity regime on the disconnected segments appears exactly around the tips of these disconnected segments, which in this case coincide with the hot spots on the constant energy contours, and then the quasiparticle scattering processes with the scattering wave vectors q i connecting the hot spots construct a octet scattering model. As a consequence, the sharp peaks in the autocorrelation of the quasiparticle excitation spectral intensities with the scattering wave vectors q i are directly associated with the regions of the highest joint density of states. Furthermore, the momentum-space structure of the autocorrelation patterns of the quasiparticle excitation spectral intensities is well consistent with the momentum-space structure of the QSI patterns observed from the FT-STS experiments [27] [28] [29] [30] [31] [32] [33] . This paper is organized as follows. The basic formalism is presented in Sec. II, while the quantitative characteristics of the ARPES autocorrelation of cuprate superconductors and its connection with QSI are discussed in Sec. III, where we confirm an intrinsic connection between the sharp peaks of the ARPES autocorrelation and the QSI peaks in cuprate superconductors. Finally, we give a summary in Sec. IV.
II. AUTOCORRELATION FUNCTION OF QUASIPARTICLE SPECTRAL INTENSITIES
The ARPES autocorrelation of cuprate superconductors can be described in terms of the quasiparticle excitation spectrum as 19 ,
where the summation of momentum k is restricted within the first Brillouin zone (BZ), while the quasiparticle excitation spectrum I(k, ω) is related directly to the electron spectral function
, with the fermion distribution n F (ω) and the dipole matrix element M (k, ω). However, the important point is that M (k, ω) does not have any significant energy or temperature dependence [1] [2] [3] [4] . In this case, the magnitude of M (k, ω) can be rescaled to the unit, and then the evolution ofC(q, ω) with momentum, energy, temperature, and doping concentration is completely characterized by the electron spectral function A(k, ω). This autocorrelation function of the quasiparticle excitation spectral intensitiesC(q, ω) in Eq. (1) therefore describes the ARPES autocorrelation at two different momenta, separated by a momentum transfer q, at a fixed energy ω.
The present discussion of the ARPES autocorrelation and its connection with QSI is based on the framework of the kinetic-energy-driven superconductivity [39] [40] [41] . This kinetic-energy-driven SC mechanism is developed early within the t-J model in the charge-spin separation fermion-spin representation, where the charge carriers are held together in the pairs in the particle-particle channel by the effective interaction that originates directly from the kinetic energy of the t-J model by the exchange of spin excitations, then the electron pairs originating from the charge-carrier pairing state are due to the charge-spin recombination 42 , and their condensation reveals the SCstate. In particular, this same interaction also generates the pseudogap state in the particle-hole channel 41 , leading to a coexistence of the SC-state and pseudogap state below the SC transition temperature T c in the whole SC dome. Following these previous works, the single-particle diagonal and off-diagonal Green's functions G(k, ω) and † (k, ω) of cuprate superconductors in the SC-state can be obtained as 42 ,
where ε k = −Ztγ k + Zt γ k + µ is the bare band structure, with γ k = (cosk x + cosk y )/2, γ k = cosk x cosk y , the nearest-neighbor (NN) and next NN electron hopping integrals t and t in the t-J model, respectively, the number of the NN or next NN sites on a square lattice Z , and the chemical potential µ. The electron self-energies Σ 1 (k, ω) in the particle-hole channel in Eq. (2), which describes the single-particle coherence, and Σ 2 (k, ω) in the particle-particle channel, which is defined as the energy and momentum-dependence of the SC gap [43] [44] [45] ,∆ s (k, ω) = Σ 2 (k, ω), can be obtained in terms of the full charge-spin recombination, and are given explicitly in Ref. 42 . In this paper, the parameters are chosen as t/J = 2.5 and t /t = 0.3, where J is the AF exchange in the t-J model for a pair of NN spins. The magnitude of J and the lattice constant of the square lattice are the energy and length units, respectively. However, when necessary to compare with the experimental data, we take J = 100 meV [1] [2] [3] [4] [5] [6] . With the above single-particle diagonal Green's function (2a), the electron spectral function A(k, ω) in the SC-state now can be obtained explicitly as,
where the quasiparticle scattering rate Γ(k, ω) and the renormalized band structure E(k, ω) are given by,
with ReΣ 1 (k, ω) and ImΣ 1 (k, ω) that are the real and imaginary parts of the electron self-energy Σ 1 (k, ω), respectively. Substituting this electron spectral function A(k, ω) into Eq. (1), we therefore obtain the autocorrelation function of the quasiparticle excitation spectral intensitiesC(q, ω).
III. ARPES AUTOCORRELATION AND ITS CONNECTION WITH QSI
In our recent studies 46 , the nature of the SC-state EFS (the zero binding energy contour) reconstruction in cuprate superconductors has been discussed, where we have performed a map of the spectral intensity of the quasiparticle excitation spectrum I(k, 0) at zero binding energy, and shown that the formation of the Fermi pockets due to the EFS reconstruction is closely related to the emergence of the highly anisotropic momentumdependence of pseudogap. However, as a complement of these recent studies, we firstly in this paper discuss the nature of the SC-state constant energy contours at the case for finite binding energies. In Fig. 1 , we plot a map of the spectral intensity of the SC-state quasiparticle excitation spectrum I(k, ω) as a function of the momentum in the first BZ for the binding energies (a) ω = 0.12J = 12 meV and (b) ω = 0.24J = 24 meV at the optimal doping δ = 0.15 with temperature T = 0.002J. For comparison, the corresponding ARPES experimental results 19 of the SC-state ARPES spectral intensity map observed on the optimally doped Bi 2 Sr 2 CaCu 2 O 8+δ for the binding energies ω = 12 meV and ω = 24 meV are also shown in Fig. 1c and Fig. 1d , respectively. Apparently, the corresponding ARPES experimental results
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are qualitatively reproduced, where the most typical features are that: (i) the Fermi pockets formed by the disconnected segments on the constant energy contours that emerge due to the EFS reconstruction at the case for the zero binding energy [14] [15] [16] [17] [18] can persist into the case for finite binding energies. In particular, the area of these Fermi pockets is energy dependent; (ii) however, it is remarkable that the highest intensity points do not locate at the node places, but sit exactly at the tips of the disconnected segments, which in this case coincide with the hot spots on the constant energy contours, where we use the notation hot spots on the constant energy contours even for finite binding energies; (iii) since the most of the quasiparticles are accommodated at eight hot spots, these eight hot spots connected by the scattering wave vectors q i shown in Fig. 1a therefore contribute effectively to the quasiparticle scattering processes 5,6,27-33 . More specifically, these quasiparticle scattering processes with the scattering wave vectors q i construct a octet scattering model 5, 6, [27] [28] [29] [30] [31] [32] [33] . All these typical features are the same as the case for the zero binding energy [14] [15] [16] [17] [18] and are well consistent with the experimental observations 19 . However, it should be emphasized that this microscopic octet scattering model with the scattering wave vectors q i connecting the hot spots shown in Fig. 1a is obtained within the framework of the kinetic-energy-driven superconductivity. Furthermore, we 46, 47 have shown that the quasiparticle scattering between two hot spots on the straight disconnected segments with the characteristic wave vector q 1 = Q HS matches well with the corresponding charge-order wave vector Q CD observed in the resonant X-ray scattering measurements and STS experiments 11, 22, [48] [49] [50] [51] . We are now ready to discuss the ARPES autocorrelation and its connection with QSI in cuprate superconductors. In Fig. 2 , we plot the autocorrelation of Fig. 3b , where the sharp autocorrelation peaks are located exactly at the discrete spots ofC(q, ω). Moreover, these combined results in Fig. 2 and Fig. 3 therefore indicate clearly that the discrete spots inC(q, ω) are directly correlated with those wave vectors q i connecting the hot spots on the constant energy contours shown in Fig. 1a , in good agreement with the ARPES experimental data 19 . For a further understanding of the anomalous properties of the energy-and momentum-dependence of C(q, ω), we have made a series of calculations forC(q, ω) with the different q i , and the results ofC(q, ω) as a function of the momentum along (a) the BZ parallel direction for the scattering wave vectors q 1 and q 5 and (b) the BZ diagonal direction for the scattering wave vectors q 3 and q 7 at δ = 0.15 with T = 0.002J are plotted in Fig. 4 . For comparison, the corresponding APRES experimental results 19 of the optimally doped Bi 2 Sr 2 CaCu 2 O 8+δ along the BZ parallel direction for the scattering wave vectors q 1 and q 5 and the BZ diagonal direction for the scattering wave vectors q 3 and q 7 are also shown in Fig.  4c and Fig. 4d , respectively. These results therefore show that the sharp peaks inC(q, ω) at low energies disperse smoothly with energy. In particular, the dispersion of the sharp peaks inC(q, ω) follow the evolution of the hot spots on the disconnected segments with energy, and are also qualitatively consistent with the ARPES observations 19 .
On the other hand, it is very remarkable that the momentum-space structure of the ARPES autocorrelation patterns connected by the scattering wave vectors q i is well consistent with the momentum-space structure of the QSI patterns observed from the FT-STS experiments 5, 6, [27] [28] [29] [30] [31] [32] [33] . In Fig. 5a , we plotC(q, ω) as a function of the momentum for the binding energy ω = 0.16J = 16 meV at δ = 0.15 with T = 0.002J. For comparison, the experimental result 30 of the QSI pattern obtained from the optimally doped Bi 2 Sr 2 CaCu 2 O 8+δ for the binding energy ω = 16 meV is also shown in Fig.  5b . It is clear that the momentum-space structure of the ARPES autocorrelation pattern shown in Fig. 5a is in good agreement with the momentum-space structure of the QSI pattern shown in Fig. 5b . Moreover, combining the results in Fig. 1, Fig. 2, and Fig. 5 thus confirm that the octet scattering model constructed by the eight hot spots shown in Fig. 1a that can give a consistent description of the regions of the highest joint density of states can be also used to explain the FT-STS experimental data.
In our previous studies 46, 47 , we have shown clearly that the formation of the Fermi pockets at the zero binding energy and the related striking feature of the sharp quasiparticle peak with the large spectral weight appeared always at the hot spots on EFS can be attributed to the highly anisotropic momentum-dependence of the quasiparticle scattering rate Γ(k, 0) in Eq. (4a) at the zero binding energy. Our present results therefore show that the essential physics of the formation of the Fermi pockets at finite binding energies and the related the octet scattering model with the scattering wave vectors q i connecting the hot spots shown in Fig. 1a is the same as that of the zero binding energy, and can be also attributed to the highly anisotropic momentum-dependence of the quasiparticle scattering rate Γ(k, ω) at finite binding energies. In Fig. 6 , we plot (a) the map of the intensity of Γ(k, ω) in the first BZ and (b) the angular dependence of Γ(k, ω) on the constant energy contour shown in Fig. 1b for the binding energy ω = 0.24J = 24 meV at δ = 0.09 with T = 0.002J in comparison with the corresponding experimental result 33 of the angular dependence of the quasiparticle scattering rate along the constant energy contour observed on the underdoped Bi 2 Sr 2 CaCu 2 O 8+δ (inset in b), where as in the case of the zero binding energy 46, 47 , the actual minimum of Γ(k, ω) appears always at the offnode place, and therefore is located exactly at the hot spot on EFS. However, the largest value of Γ(k, ω) still emerges at the antinode, and then it damps down when the momentum shifts away from the antinode. In particular, the magnitude of Γ(k, ω) around the antinode is always larger than that around the node. This highly anisotropic momentum-dependence of Γ(k, ω) thus reduces heavily the spectral weight of the electron quasiparticle excitation spectrum around the antinodal region, but it has a more modest effect on the spectral weight around the nodal region, and then the tips of these disconnected segments on the constant energy contours converge on the eight hot spots to form the closed Fermi pockets. These eight hot spots construct a octet scattering model with the scattering wave vectors q i as shown in Fig. 1b , which therefore leads to that the sharp peaks in the ARPES autocorrelation with the scattering wave vectors q i are directly correlated to the regions of the highest joint density of states.
However, this momentum-dependence of Γ(k, ω) at finite binding energies is also intrinsically related to the emergence of the momentum-dependence of the pseu- dogap, since the electron self-energy Σ 1 (k, ω) in the particle-hole channel in Eq. (2) can be also rewritten as
2 /(ω + ε 0k ) with the energy spectrum ε 0k and the pseudogap∆ PG (k) that have been given explicitly in Ref. 42 . Moreover, the imaginary part of Σ 1 (k, ω) in the quasiparticle scattering rate (4a) is closely related to the pseudogap as ImΣ
, reflecting a fact that this pseudogap∆ PG (k) has the same angular dependence on EFS as that of Γ(k, ω). This connection of the pseudogap ∆ PG (k) and the quasiparticle scattering rate Γ(k, ω) therefore shows that the formation of the Fermi pockets and the related the octet scattering structure with the scattering wave vectors q i connecting the hot spots shown in Fig. 1 are intrinsically associated to the emergence of the momentum-dependence of the pseudogap.
We now turn to show why there is an intimate connection between the ARPES autocorrelation and QSI in cuprate superconductors. Theoretically, the QSI experiments have been interpreted in terms of the phenomenological octet scattering model by considering the scattering arising from a single point-like impurity 5, 6, [35] [36] [37] [38] . Within the framework of the kinetic-energy-driven SC mechanism, the inhomogeneous part of ρ(q, ω) in the presence of a single point-like impurity scattering potentialṼ = V 0 δ(r)τ 3 can be evaluated in terms of the electron diagonal and off-diagonal Green's functions G(k, ω) and
where T 1 (ω) and T 2 (ω) are the energy-dependent elements of theT matrix, and can be expressed explicitly as,
with
In Fig. 7 , we plot the momentum-space patterns of δρ(q, ω) for the binding energy ω = 0.16J = 16 meV at δ = 0.15 with T = 0.002J in the presence of a single point-like potential scatterer of the strengths (a) V 0 = 0.1J = 10 meV, (b) V 0 = 0.5J = 50 meV, and (c) V 0 = 1.0J = 100 meV, where the single point-like potential scatterer of the strength V 0 < 0.5J can be thought to be a scattering process with the weak scattering potential, while V 0 > 0.5J is a scattering process with the strong scattering potential. In particular, our results show that for the scattering process with the strong scattering potential (V 0 > 0.5J), the obtained momentumspace structure of the δρ(q, ω) patterns in the SC-state is qualitatively consistent with the momentum-space structure of the QSI patterns 5, 6, [27] [28] [29] [30] [31] [32] [33] observed from the FT-STS experiments on cuprate superconductors in the SCstate. However, it is very surprising that the obtained result of the momentum-space structure of the δρ(q, ω) patterns in the strong scattering process is also in qualitative agreement with the momentum-space structure of the ARPES autocorrelation patterns shown in Fig. 2c and Fig. 2d found from the ARPES measurements 19 . The equation (5) indicates that there are two parts of the contribution to δρ(q, ω): the contribution from the first term of the right-hand side in Eq. (5) comes from the quasiparticle scattering process in the presence of a single point-like impurity in the particle-hole channel obtained in terms of the electron diagonal Green's function, and therefore is closely associated with the pseudogap ∆ PG , while the additional contribution from the second term of the right-hand side in Eq. (5) originates from the quasiparticle scattering process in the presence of a single point-like impurity in the particle-particle channel obtained in terms of the electron off-diagonal Green's function, and therefore is directly connected with the SC gap ∆ s . The strength of this additional quasiparticle scattering process in the particle-particle channel is proportional to∆ 2 s . However, in the underdoped and optimally doped regimes,∆ s ∆ PG , and therefore the strength of the additional quasiparticle scattering process in the particleparticle channel is much smaller than that of the quasiparticle scattering process in the particle-hole channel. In other words, the contribution to δρ(q, ω) in the underdoped and optimally doped regimes is mainly dominated by the quasiparticle scattering process in the particle-hole channel. In particular, we find during the calculations that in the case of the presence of the strong scattering potential V 0 > 0.5J, the main contribution to δρ(q, ω) comes from the term ImG(k + q, ω)ImT 1 (ω)ImG(k, ω) of the right-hand side in Eq. (5), and then δρ(q, ω) in Eq. (5) can be reduced as,
where ImG(k, ω) and ImT 1 (ω) are the corresponding imaginary parts of G(k, ω) and T 1 (ω), respectively. This expression form in Eq. (7) is the same as the autocorrelation function of the quasiparticle excitation spectral intensities in Eq. (1). This is why in the case of the presence of the strong scattering potential V 0 > 0.5J, the momentum-space structure of the QSI patterns 5,6,27-33 is qualitatively consistent with the momentum-space structure of the ARPES autocorrelation patterns 19 shown in Fig. 2c and Fig. 2d . The qualitative agreement between the momentum-space structure of theC(q, ω) patterns and the momentum-space structure of the δρ(q, ω) patterns in the case of the presence of the strong scattering potential therefore confirm an intimate connection between the ARPES autocorrelation and QSI in cuprate superconductors.
IV. CONCLUSIONS
In summary, within the framework of the kineticenergy driven SC mechanism, we have discussed the ARPES autocorrelation and its connection with QSI in cuprate superconductors by taking into account the pseudogap effect. Our results show that the octet scattering model of the quasiparticle scattering processes with the scattering wave vectors q i connecting the hot spots on the constant energy contours is intrinsically related to the emergence of the highly anisotropic momentumdependence of the pseudogap. This octet scattering model therefore leads to that the sharp peaks in the ARPES autocorrelation with the scattering wave vectors q i are directly correlated to the regions of the highest joint density of states. Concomitantly, the momentumspace structure of the ARPES autocorrelation patterns detected from the ARPES experimental measurements is qualitatively consistent with the momentum-space structure of the QSI patterns observed from FT-STS experiments. Our theory therefore also confirms a direct connection between the ARPES autocorrelation and QSI in cuprate superconductors.
